Isoform-specific roles of the GTPase activating protein Nadrin in cytoskeletal reorganization of platelets.
Cytoskeletal reorganization of activated platelets plays a crucial role in hemostasis and thrombosis and implies activation of Rho GTPases. Rho GTPases are important regulators of cytoskeletal dynamics and function as molecular switches that cycle between an inactive and an active state. They are regulated by GTPase activating proteins (GAPs) that stimulate GTP hydrolysis to terminate Rho signaling. The regulation of Rho GTPases in platelets is not explored. A detailed characterization of Rho regulation is necessary to understand activation and inactivation of Rho GTPases critical for platelet activation and aggregation. Nadrin is a RhoGAP regulating cytoplasmic protein explored in the central nervous system. Five Nadrin isoforms are known that share a unique GAP domain, a serine/threonine/proline-rich domain, a SH3-binding motif and an N-terminal BAR domain but differ in their C-terminus. Here we identified Nadrin in platelets where it co-localizes to actin-rich regions and Rho GTPases. Different Nadrin isoforms selectively regulate Rho GTPases (RhoA, Cdc42 and Rac1) and cytoskeletal reorganization suggesting that - beside the GAP domain - the C-terminus of Nadrin determines Rho specificity and influences cell physiology. Furthermore, Nadrin controls RhoA-mediated stress fibre and focal adhesion formation. Spreading experiments on fibrinogen revealed strongly reduced cell adhesion upon Nadrin overexpression. Unexpectedly, the Nadrin BAR domain controls Nadrin-GAP activity and acts as a guidance domain to direct this GAP to its substrate at the plasma membrane. Our results suggest a critical role for Nadrin in the regulation of RhoA, Cdc42 and Rac1 in platelets and thus for platelet adhesion and aggregation.